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1.	  	  Convenor’s	  Introduc1on:	  big	  global	  scope	  

	  A.	  Mazal	  	  (+	  A.	  del	  Guerra)	  
	  
2.	  Rapporteur:	  specific	  subjects	  in	  depth	  

	  D.Dauvergne	  (+	  K.Parodi	  &	  W.Enghardt)	  
	  

3.	  Organisa1onal	  proposals	  and	  discussion	  

	  All	  of	  you	  !!	  
	  

Menu	  of	  the	  day	  



Pa<ent	  based	  analysis	  (ex	  external	  radia<on	  therapy)	  

“TIME”	  

Prepara&on	  Phase	   Treatment	  Phase	  Transfer	  

Detectors	  for	  in-‐beam	  monitoring	  and	  imaging.	  	  
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Diagnosis	   Follow	  	  
up	  

Tools	   Tools	   Tools	   Tools	   Tools	  



(The Tree of Imaging in Radiation Therapy) 
Lapacho	  (Tecoma	  curialis)	  	  

IGRT : Image Guided Radiation Therapy 
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Campana, Kirova et al, 2005 !
Int J Radiat Oncol Biol Phys  !

In	  spite	  of	  IGRT	  (previous	  slide)	  

Robots	  fixed	  lines	  Orsay	  

In	  spite	  of	  pa1ent	  posi1oning	  (see	  breast)	   In	  spite	  of	  robots…	  (	  see	  mul1ple	  robots)	  

“In	  clinical	  prac<ce	  gantries	  and	  online	  detectors	  	  
are	  and	  will	  be	  essen<al	  for	  the	  Q	  of	  treatment”	  



Logis<cs	  &	  technological	  	  	  
(ex	  external	  radia<on	  therapy	  :	  hadrontherapy)	  

“TIME”	  

In	  line	  beam	  	  
monitoring	  Devices:	  
From	  source	  to	  Nozzle	  

Beam	  	  
Measurements	  
(Eg	  Commiss.&	  QA	  
at	  isocenter)	  

SegmentaOons	  	  
&	  CalculaOons	  
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Beam	  in	  paOent	  
monitoring	  Devices	  

Tools	  

Tools	  

Tools	  

Tools	  

Tools	  

Tools	  



Mul1dimensional	  Dosimetry	  Detectors	  for	  commissioning	  and	  Quality	  Assurance	  
(Data	  from	  PTW	  and	  IBA	  dosimetry)	  

1D/2D	  mul1layer	  Ion	  Chambers	   2D	  Arrays	  (chambers,	  semicond,…)	  	  
in	  solid	  or	  water	  phantoms	  

Scin1llators	  
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 Research	  driven	  concepts	  (1):	  	  Physics	  and	  biology	  for	  medical	  apps	  

Different	  ions	  (Brahme	  et	  al)…	  	  
or	  LET	  into	  a	  given	  beam	  (	  PaganneW	  et	  al)	  
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Split	  High	  Dose	  irradia1on	  	  
(Favaudon	  et	  al)	  

Others	  :	  	  
microstrips,	  	  
nanopar<cles,…	  



Philippe	  Lambin,	  
Maastro,	  Belgium	  

Ling	  et	  al	  

PET	  Guided	  	  
Radiotherapy	  

Drug  Uptake 
89Zirconium – Cetuximab 

Aerts	  et	  al	  

Van	  Elmpt	  et	  al	  

Week	  2	  
During	  RT	  

« Cold spot »:  
Less Drug Uptake 

(GTVLDU) 

Dosimetry	  à	  	  Biometry	  



Planning	  Imaging	  
Treatment	  Planning	  

The	  adap1ve	  workflow	  (Tomo,	  Linacs)	  

Electronic	  Prescrip1on	  

In	  room	  Imaging	   Image	  Registra1on	  
and	  pa1ent	  setup	  

Treatment	  Delivery	  

Treatment	  Assessment	  

?	  	  
Adapt	  Treatment	  

	  

G.	  Olivera	  (US)	  ,	  C.	  Wessels	  (PhD	  student,	  Curie)	  

Coming	  (linacs):	  “Fast	  	  
Knowledge	  Based	  Planning”	  

Varian	  

Tools	  

Tools	  

Tools	  



Imaging	  

Dosimetry	  

Dose	  Evalua<on	  

Research	  funding	  !	  



“Imaging”	  

“Dosimetry”	  

Automa1c	  tools	  



People	  =>	  	  
Human	  &	  	  Organiza<onal	  factors	  

“TIME”	  
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Need	  a	  facility	  to	  test	  :	  
Proof	  of	  principle,	  pre-‐engineered	  hardware,	  sobware	  and	  simula1on	  systems	  for	  
detectors	  and	  imaging	  reconstruc1on,	  segmenta1on,	  classifica1on,	  to	  be	  used	  in	  
radia1on	  therapy,	  in	  ionizing	  radia1on	  imaging,	  preclinical	  applica1ons,	  and	  more.	  
	  

Synthesis	  from	  Alberto	  del	  Guerra’s	  Memo	  for	  this	  mee<ng	  

Global	  scope	  “Detectors	  for	  in	  beam	  monitoring	  and	  imaging”	  	  
	  
In	  beam	  :	  from	  source	  to	  pa<ent	  
Imaging	  :	  from	  diagnosis	  to	  follow	  up	  
And	  all	  also	  for	  	  basic	  research	  (eg	  in	  physics,	  technology	  and	  biology)	  

Fields	  of	  applica<on	  :	  
From	  proton	  therapy	  to	  radiac1ve	  beams,	  	  
Novel	  PET	  technology,	  New	  and	  Hybrid	  Imaging	  (e.g.,	  Photoacus1c,	  Cerenkov,..)	  
Sub-‐10	  ps	  electronics	  ,	  Data	  acquisi1on	  systems,	  ,	  Compu1ng	  networks	  	  	  
Very	  fast	  detectors	  for	  synchrotron	  radia1on	  biological	  applica1ons…	  
	  



W. Enghardt et al. !

Two	  “black”	  prac<cal	  problems	  in	  hadrontherapy	  :	  

	  Anatomical	  changes	  	  
	  and	  all	  uncertain1es	  in	  dose	  deposi1on	  

	  Organ	  movements	  and	  mi1ga1on	  approaches	  

E.Rietzel et al. !

…with	  scanned	  beams	  (interplay)	  

Ch.Bert,	  G.	  Baroni	  ,	  T.Furukawa	  
&	  others	  in	  the	  room…	  

Pa1ent	  ac1va1on	  &	  PET	  
Gamma	  prompt	  
Proton	  Radiography	  
Others	  

Next:	  	  
Denis	  Dauvergne	  
Ka1a	  Parodi	  
Wolfgang	  Enghardt	  
(Joao	  Seco)	  



Denis	  …	  



A	  few	  global	  ques1ons	  :	  
	  
•  Not	  10-‐30	  years	  scope,	  probably	  shorter	  ?	  
•  Link	  with	  Industry	  ?	  

•  “Clinical	  adap1ve	  online	  treatment	  of	  the	  day”	  
could	  drive	  developments	  in	  the	  area	  of	  
detectors	  for	  in	  beam	  monitoring	  and	  
imaging?	  

(	  and	  specific	  ques1ons	  from	  Denis’	  talk…)	  


